Background: Road traffic injury patients admitted to 35 hospitals in Lublin region. Objective: To describe the pattern of road traffic injuries in Lublin county, Poland. Methods: Review of medical records for the period from January 2004 to December 2005. Results: Pedestrians accounted for the largest share of the Road traffic crash (RTC) injury cases (35.8%) and 46.4% of deaths. The highest mortality was observed in motorcycle occupants (7.1%) and victims with abdominal injuries (9.8%). Vulnerable road users represented 71.4% of all RTC deaths, with mortality 5.8%. Early transfers accounted for 82.5% of cases. Mortality in early transfers is 4 times higher than in late transfers.
INTRODUCTION
There is growing research on the pattern and structure of road traffic injuries at the international level. For instance, analysis of the magnitude, risk factors and interventions for road traffic injuries at the global level is evident in recent publications (1) continuing with some of the issues that had been identified in earlier studies (2, 3) . About 5,500 people die and 65,000 others are injured and disabled each year in Poland due to road traffic injuries (4) . Eleven people die in every 100 road traffic crashes in Poland, compared to 3 fatalities per 100 road traffic collisions for Western European Countries (5, 6) . Though an analysis of road traffic injuries at the global and national levels is necessary, there is a need for a sub-national level analysis to provide evidence for policy makers and provide background for prevention programmes. This article examines the pattern and structure of road traffic injuries in Lublin county, Poland. This county is located in the Southeastern part of Poland, with an area of 25 155 km 2 and a population of 2,250,000 people, of whom 46.5% live in urban areas.
MATERIALS AND METHODS
A retrospective review of medical records of patients admitted with road traffic injury to all 35 hospitals in Lublin region during the period from January 2004 to December 2005 was conducted.
This paper deals with the first part of the research embracing the 2004−2013 period carried out under the auspices of the World Health Organization and analyses the road traffic injuries in county Lublin.
The records were obtained from information routinely transmitted from all hospitals to the Regional Public Health Centre. This is a Ministry of Health institution responsible for collecting information on all diseases in Lublin voivodship. All rural (26) and urban (9) hospitals in Lublin region routinely submit information to this centre. The information is recorded using ICD 10th revision. This system has been used in Poland since 1992 (7) . In this study codes ST were used for injury type classification while VY codes were used for road users group identification. Interhospital transfers were extracted using personal identification number of each patient. We traced information on each patient for a period of 12 months. All records were examined and data extracted on demographic characteristics, type of injury, external cause of injury, type of road user. Details are shown in Table 1 .
The data extracted were entered into a database developed using STATISTICA v. 6.0 (7). The data were edited, processed and analysed. Crosstabulation was performed and tests of significance conducted using χ 2 test where applicable, with 95% confidence interval. The statistical significance was based on χ 2 test and assumed for p<0.05.
RESULTS
The results presented here are for 9,973 road traffic injury patients who were admitted and whose records were submitted to the Regional Public Health Centre during the period under study. There were 6,578 (66.0%) males and 3,395 (34.0%) females. The mean age, standard deviation and range of age: for the entire sample were 36.2, +/−20.2 and 0−99; for males 35.2, +/−19.2 and 0−99; for females 38.1, +/−21.9 and 0−94, respectively. Among 427 fatalities in analysed group there were 294 (68.9%) males and 133 (31.1%) females. Mortality in analysed population reached 4.3% and in males was significantly higher than in females (4.5 vs. 3.9% respectively, p<0.001) ( Table 2) .
People aged from 16 to 30 years constituted the age group which contributed most significantly to the total number of road traffic crash (RTC) injuries registered (35.2%); more than any other age group (35.2% vs. 20.7%, p<0.001).
Pedestrian accounted for the largest proportion of RTC injury cases (35.8%), the highest recorded number in children and elderly people (39.5% and 45.7% respectively), followed by car occupants (28.3% of cases) with the highest percentage in age group The highest mortality was observed in motorcycle users (7.1%) and this mortality is significantly higher than in any other road user group (7.1% vs 5.8%, p<0.001), followed by bicycle/moped users (5.8%) and pedestrians (5.5%) ( Table 3) . One forth of injured body region was head/neck injuries followed by lower and upper limbs injury. The biggest contribution to all deaths were accounted for head/neck related fatalities (31.4%), but the highest mortality was observed in patients with abdominal region injuries (9.8%), followed by multiple injuries (8.1%), and spine injuries (7.0%). The differences in observed mortality was significant (9.8 vs. 8.1, p<0.001).
Different distribution of injuries localizations were indicated in different road users groups and differences are statistically significant p<0.001. Similar distribution was observed only in spine injuries (p=0.87). For vulnerable road users multiple injuries followed by head/neck and lower limbs have had the biggest contribution to all injury while abdomen, chest, and external injuries were dominated in protected road users (Table 4 ).
In the analysed population 48.3% of patients had to be transferred to higher level health institutions after the crash. Early transfers are usually necessary in severe injured subjects as the province hospitals have limited possibilities for treatment of such injuries. It is worth to notice that 82.5% of all early transfers were vulnerable road users; the fact confirms observation of injury severity and higher mortality in this group of road users. Moreover, mortality observed in early transferred patients was four times higher than average mortality in analysed population of road traffic victims (12.1 vs. 4.3 respectively, p<0.001) as well as four times higher than mortality in late transfers (12.1 vs. 4.4, respectively, p<0.001).
DISCUSSION
Intensive development of motor transport results in parallel increase in road traffic injuries and represents a major public health and social problem. Crude data estimate that every 50 seconds unintentional road traffic injuries result in death worldwide and every 2 seconds many people are left permanently injured or disabled. Moreover, the death rate of seriously injured people constitutes 2.2% of all deaths globally. The related economic costs are enormous -road traffic injuries being already the leading cause of injury-related disability affect mainly young people within productive life span (1, 2, 3) . Poland ranks as the one of the worst European countries in terms of road traffic safety level measured by number of road traffic accidents and their consequences. The number of fatalities resulting from road traffic injuries in Poland is 150 people per million inhabitants, whereas in the most safe countries as Sweden, Great Britain and Holland this rate is between 50 and 60 (8) .
According to European Transport Safety Council database, the most tragic situation in respect of road traffic safety is in Greece (1,576 people killed per million inhabitants). Polish voivodships -Warmian-Masurian, Świętokrzyskie, Podlachian and Lublin rank on 4th, 12th, 15th and 16th positions with fatality numbers reaching 815, 617, 595 and 590, respectively (5, 6) .
The analysis of road traffic prevention in Poland highlights that the leading factor responsible for high number of fatalities on the roads is a sequel of disrespect for the rights of the most vulnerable road users -pedestrians and cyclists. Fatality rate among pedestrians in absence of obvious wrongdoing on their part reaches almost 60% in urban areas. The second key risk factor is violation of the speed limits by 75 and 54% of drivers within urban and rural areas, respectively. Next serious imminence of road traffic safety in Poland are the young drivers. Data routinely collected by Police indicate that 18% of road traffic collisions in Poland are caused by drivers between 18-25 years of age. Furthermore, the fatality rate of road traffic injuries caused by them constitutes 18% of all road traffic deaths. Young drivers represent 10% of the general Polish population. According to the report, the major risk factors that leads to increasing number of fatalities involving young drivers are lack of driving experience, the drink-driving, inclination to hazard behaviour on the roads and inability to adopt driving to respective road traffic conditions (4, 5) .
Data obtained in this study demonstrate that the most vulnerable group of road users are people under 30 years of age. The results are conformable to data published by other authors indicating that road traffic injuries are leading factor of death in road users between 15-19 years of age. Road traffic injuries affecting the groups of road users aged between 10-14, 20−24 and 5-9 years is the second and third cause of death, respectively. The most vulnerable group are young males. World Health Organization (WHO) data highlight that every hour around 40 road traffic fatalities affects people under 25 years of age worldwide (9, 10) .
Around 50% of road traffic fatalities occur in Africa and SouthEast Asia. The costs related to road traffic injuries are enormous. WHO reports demonstrate that economic cost of road traffic injuries in low-income and middle-income countries reaches 65-100 billion US $ per year. Estimated annual cost of road crashes in Poland is about 2% of GNP (11) (12) (13) (14) .
Obtained results indicate that road traffic injuries in Poland disproportionately affect pedestrians, cyclists and motorcyclists. However, the most vulnerable groups among them are children, disabled persons and old people. It is estimated that pedestrians are the most vulnerable group of road users -needless death or disability due to such traumas happen 10 times more often than among drivers. Moreover, a large proportion of childrens' deaths are unavoidable because of severity of their initial trauma. Among the remainder, especially old people, the appropriate care and rehabilitation for them create major economic and social problem. According to the published data, the chance of survival of pedestrians injured on or near zebra crossing depends on the vehicle's speed. It should be highlighted that limitation of speed from 60 to 50 km/h may increase survival rate among pedestrian from 15 to 45% (15) . Problem of pedestrians and cyclists vulnerability is known worldwide (16) . Data collected by the Police indicate that number of injuries among pedestrians occurring each year in Poland on zebra crossing increased from 27% in 1998 to 29.8% in 2005. The police and in-hospital data vary, but the death and disability rates of injured pedestrians in Poland are enormously high (17, 18, 19) . It is estimated that every 24 minutes one of them is killed or seriously disabled. Road traffic accidents affecting pedestrians in Poland constitutes 40% of all traffic events, whereas in other EU countries only 8-19% of pedestrians are affected. The large proportion among injured pedestrians are children. Obtained results are conformable to data published by other authors indicating that young males under 15 years of age are the most vulnerable group of road users. Other reviews highlight that young males are even 2-4 times more vulnerable that females (20, 21) .
The key factors of high vulnerability among children are inability of adequate assessment of road traffic situation, hazard spontaneous behaviour during games at not permissible places situated in the proximity of roads.
Safe road traffic participation of children depends on their psychomotor development and subsequent reaction of central nervous system (CNS) to external stimuli. However, not only the insufficient perceptiveness observed in young children, but also delay in decision making resulting from a lack of ability to analyse and synthesize observed events creates the major factor responsible for observed high vulnerability. In older children those abilities improve, although consecutive imminences, such as overestimation of driving possibilities and inclination to competition create alarming problem (22) .
Obtained results indicate increasing number of multiple traumas among injured. A large proportion of victims died following severe head and neck injuries. The numbers and type of injuries as well as data about the circumstances in which those injuries occurred are comparable with the data given by other authors. About 60% of people affected by multiple trauma die at the scene of accident or in the minutes following injury. Remaining part of severely injured people requires adequate hospital care services because of coexisting hypovolemic shock, acute respiratory failure, CNS traumas (23, 24) .
Our data indicate that head and extremities injuries are the leading health problems in road users with multiple trauma. In addition, Emergency Services in Poland usually transport the victim to the nearest hospital often without Emergency department and proper personnel and physical facilities to treat severe road traffic injuries.
Limitations
Although the proportion of road traffic accidents to the total number of vehicles in Poland is comparable with adequate ratio found in the other European countries, USA or Canada, the number of fatalities resulting from road traffic accidents in Poland is frightfully high. Majority of trauma deaths occur in the pre-hospital setting due to inadequate organisation of prehospital care system: time of receiving medical assistance at the scene of accident and transport of injured people to hospitals is too long. Moreover, lack of adequate number of Trauma Centers plays a key role in insufficient provision of appropriate care for injured people. It is commonly accepted that general strategy of the appropriate care of trauma patients should correspond with the principle presented in early sixties by D.D. Trunkeya "Right patient in the right time to the right hospital". In fact, our data indicate that mortality rate of trauma patients treated in non specialised regional hospitals was 4 times higher then in group admitted immediately to the centers ensuring appropriate trauma care for all injured. Establishment of interdisciplinary regional trauma care centers in USA and Germany significantly decreased mortality rate among victims of road traffic accidents by about 30−50 and 25%, respectively (25, 26, 27) .
Unfortunately, the report notes that there is still a long way to go -implementation of hospital care system based on regional trauma centers in Poland is only planned.
CONCLUSION
These findings indicate the road users groups for which especial prevention programme should be addressed.
Establishment of interdisciplinary regional trauma care center is an effective strategy to reduce road traffic related fatalities.
Number of early transfers could be a good indicator of Emergency services effectiveness and points to the necessity of regional trauma system organisation.
Lyon, France, June 12, 2012. After a week-long meeting of international experts, the International Agency for Research on Cancer (IARC), which is part of the World Health Organization (WHO), today classified diesel engine exhaust as carcinogenic to humans (Group 1), based on sufficient evidence that exposure is associated with an increased risk for lung cancer.
In 1988, IARC classified diesel exhaust as probably carcinogenic to humans (Group 2A). An Advisory Group which reviews and recommends future priorities for the IARC Monographs Program had recommended diesel exhaust as a high priority for re-evaluation since 1998.
There has been mounting concern about the cancer-causing potential of diesel exhaust, particularly based on findings in epidemiological studies of workers exposed in various settings. This was re-emphasized by the publication in March 2012 of the results of a large US National Cancer Institute/National Institute for Occupational Safety and Health study of occupational exposure to such emissions in underground miners, which showed an increased risk of death from lung cancer in exposed workers.
The scientific evidence was reviewed thoroughly by the Working Group and overall it was concluded that there was sufficient evidence in humans for the carcinogenicity of diesel exhaust. The Working Group found that diesel exhaust is a cause of lung cancer (sufficient evidence) and also noted a positive association (limited evidence) with an increased risk of bladder cancer (Group 1).
The Working Group concluded that gasoline exhaust was possibly carcinogenic to humans (Group 2B), a finding unchanged from the previous evaluation in 1989.
IARC: DIESEL ENGINE EXHAUST CARCINOGENIC
Large populations are exposed to diesel exhaust in everyday life, whether through their occupation or through the ambient air. People are exposed not only to motor vehicle exhausts but also to exhausts from other diesel engines, including from other modes of transport (e.g. diesel trains and ships) and from power generators.
Given the Working Group's rigorous, independent assessment of the science, governments and other decision-makers have a valuable evidence-base on which to consider environmental standards for diesel exhaust emissions and to continue to work with the engine and fuel manufacturers towards those goals.
Increasing environmental concerns over the past two decades have resulted in regulatory action in North America, Europe and elsewhere with successively tighter emission standards for both diesel and gasoline engines. There is a strong interplay between standards and technology -standards drive technology and new technology enables more stringent standards. For diesel engines, this required changes in the fuel such as marked decreases in sulfur content, changes in engine design to burn diesel fuel more efficiently and reductions in emissions through exhaust control technology.
However, while the amount of particulates and chemicals are reduced with these changes, it is not yet clear how the quantitative and qualitative changes may translate into altered health effects; research into this question is needed. In addition, existing fuels and vehicles without these modifications will take many years to be replaced, particularly in less developed countries, where regulatory measures are currently also less stringent. It is notable that
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